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the notation of the paper on the electro-magnetic field, if r be the diagonal of the section/and 6 the angle between it and the plane of the coil,
L = 4f7rn2a   logfl
- £ (6 - £TT) cot 20 - £TT cosec 20
- % cot2 e logc cos e ~ % tan2 6 loge sin 0   ....... (10)
In the paper itself, probably by a misprint, cos 20 appears, instead of cosec 20, in (10). The expression is, as it evidently ought to be, unchanged when I-TT — 0 is written for 0. By an ingenious process, explained in the paper, the formula is applied to calculate the self-induction of a double coil*.
The whole self-induction of the double coil is found by adding together twice the self-induction of each part and twice the mutual induction of the two parts. The self-induction of each part is found (to this approximation) by a simple application of (10). For twice this quantity Mr Niven found 301,802, and I found 301,920 metres. For twice the mutual induction of the two parts I found, by Maxwell's method, 145,820 metres. Adding 301,920 and 145,820, we get 447,740 metres as the value of the whole self-induction, on the supposition that the curvature may be neglected. This corresponds to the value 437,440 given in the paper.
As to the origin of the discrepancy I am not able to offer any satisfactory explanation. It should be noticed, however, that owing to his peculiar use of the words " depth " and " breadth " as applied to coils, Maxwell has interchanged what, to avoid any possible ambiguity, I have called the axial and radial dimensions of the section. Thus the depth, i.e., in his use of the word, the axial dimension, is given as '01008, but this is really the radial dimension, as appears clearly enough from the Report of the Committee, as well as from our recent measurements. The real value of the axial dimension is '01841 metre. But I do not think that this interchange will explain the difference in the results of the calculation.
When, we proceed to apply corrections for the finite size of the section, further discrepancies develope themselves. The second term in the expression for L given in the paper (p. 508) does not appear to be correct, and the final numerical correction for curvature (— 7,345 metres) differs in sign from that which we obtain. Mr Niven has attacked the problem of determining the correction for curvature in the general case of a single coil of rectangular section, and (subject to a certain difficulty of interpretation) has obtained a solutionf. The application of the result to the actual case of a double coil
.* The following misprints maybe noticed:—Page 509, line 11, for B read C; line 13, for L(AC) read M(AC); line 13, for L (J5) read L (C). Attention must be directed to the peculiar meaning attached to depth.
t [1899.    On this subject see Stefan (W'ud. Ann. xxn. p. 107, 1884).]